Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-1 9691 1 

(43)Date of publication of application : 31.07.1997 



(SDlntCI. 



G01N 33/48 
601N 1/10 
G01N 1/28 



(21) Application number : 08-007692 

(22) Date of filing : 1 9.01 .1 996 



(71) Applicant : FUJI PHOTO RLM GO LTD 

(72) Inventor : YAZAWA KENIGHIRO 

TEZUKA SHIGERU 
KITAJIMA MASAO 
SUGAYA FUMIO 



(54) BLOOD HLTER UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To separate a very small 
amL of blood in a highly efficient manner by providing a 
blood filtering material wherein glass fiber filter paper 
and a microporous membrane are laminated, a member 
composed of a liquid impermeable material and having 
pores smaller than those of the microporous membrane 
and prescribing the elution area of a filtrate and a holder. 

SOLUTION: The filter unit 1 consists of a filter holder 2 
and a cylinder 3. The holder 2 has a short cylindrical 
shape and consists of a filter holder main body 4 housing 
a filter and the lid member 5 screwed to the main body 
4. The main body 4 is opened at its lower end and closed 
at its upper end and a blood suction port 7 is formed at 
the central part thereof in a protruding state. The 
bottom surface of the lid member 5 is downward 
expanded at its central part and a suction port 9, in 
which the nozzle of the cylinder 3 is fitted, is formed at 
the lower end thereof in a protruding state. The holder 2 

is turned upside down and a glass fiber filter paper 10 is superposed thereon to be set and 
cellulose filter paper 1 1 is fixed thereon and a polysulfone porous membrane is superposed 
thereon and, further, a self-adhesive vinyl tape 14 is bonded thereto under pressure. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A hemofiltration unit comprising: 

A blood filtration material in which glass fiber filter paper and fine porous membrane are 
laminated at least. 

A member which consists of fluid impermeable material, and the surface of this fine porous 
membrane is equipped with, has an opening narrower than area of this fine porous membrane* 
and regulates outflow area of filtrate. 

An electrode holder which has at least two openings which accommodate these, and 
accommodates this blood filtration material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the hemofiltration unit used when preparing 

plasma or a serum sample from whole blood. 

[0002] 

[Description of the Prior Art] Measurement of kinds, such as the constituent in blood* for 
example* metabolite, protein* lipid* an electrolyte, an enzyme* an antigen, and an antibody* or 
concentration is performed considering the plasma or the blood serum produced by usually 
centrifuging whole blood as a sample. However* centrifugal separation requires time and effort 
and time. The time of liking to process especially a small number of sample in a hurry and the 
centrifuge method which is powered by the electrical and electric equipment* and needs a 
centrifuge for floor inspection are unsuitable. Then* the way filtration separates plasma from 
whole blood has been examined. 

[OOOSjFill up a column with the glass fiber filter paper of 3-6 sheets* and whole blood is poured 
into this filtering method from one side of a column. Some methods of performing application of 
pressure and decompression and obtaining plasma and a blood serum from another side are 
made publicly known (JP.44-14673.B* JP*2-208565*A* JP*4-208856*A, JP*5-52463,B* etc.). 
[0004]However* about the method of obtaining the plasma or the blood serum of a complement 
from whole blood to measurement by automatic analysis etc. by filtration* it is still in the stage of 
trial except for some [* such as blood sugar* ] items* and has not come to be put in practical use 
widely. 
[0005] 

[Problem(s) to be Solved by the Invention] Even if the purpose of this invention is very small 
quantity blood, there is in providing the hemofiltration unit which may separate plasma and a 
blood serum efficiently without a break through of a corpuscle component* or hemolysis. 
[0006] 

[Means for Solving the Problem]this invention person came to complete wholeheartedly a 
hemofiltration unit which attained said purpose by providing a sealing member in a plasma outlet 
side of a filtering medium* and narrowing an effective area product of a charge of a filter medium 
while combining glass fiber filter paper and fine porous membrane with a filtering medium as a 
result of examination so that he may solve an aforementioned problem. 
[0007]Namely* a blood filtration material in which glass fiber filter paper and fine porous 
membrane are laminated at least as for this invention* It is related with a hemofiltration unit 
which consists of fluid impermeable material and consists of a member which the surface of this 
fine porous membrane is equipped with* has an opening narrower than area of this fine porous 
membrane* and regulates outflow area of filtrate* and an electrode holder which has at least two 
openings which accommodate these* and accommodates this blood filtration material. 
[0008] 

[Embodiment of the Invention]That [ glass fiber filter paper's ] about 0.8-9 micrometers of 
whose suspension particle diameter density is about 1-5 micrometers about in 0,02 to 0.09 is 
[ 0.02 to about 0.2 / 0.02 to about 0.15 ] preferably preferred especially preferably especially. It 
can filter smoothly more promptly by processing the surface of glass fiber with hydrophilic giant 
molecules by a method which was indicated in JP*2-208565*A and a 4-208856 gazette. The 
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surface of glass fiber can also be processed by lectin. Glass fiber filter paper can be laminated 
with two or more sheets, and can be used. 

[0009]The fine porous membrane which hydrophilization is carried out in the surface and has 
corpuscle separability separates a corpuscle and plasma from whole blood specifically, without 
hemolyzing to the degree which affects an analytical value substantially. An aperture is smaller 
than the suspension particle diameter of glass fiber filter paper, and 0.5 micrometers or more of 
about 0.5-3-micrometer things [ about 0.5-8 micrometers of / about 0.5-4.5 micrometers of ] 
are especially preferably suitable for this fine porous membrane more preferably. The high thing 
of voidage is preferred and it is still more preferably specifically suitable [ voidage ] for the thing 
of about 70 to about 95% of range about 95% from about 50% preferably about 95% from about 
40%. As an example of fine porous membrane, there are polysulfone membrane, fluorine content 
polymer membrane, etc. 

[0010]The matrix film of fine porosity which becomes Patent Publication Showa 63-501594 
(WO87/02267) from the fibril (microfilament) of the polytetrafluoroethylene of a statement as 
fine porous membrane of fluorine content polymer (fine porous layer). There are Gore-Tex (W. 
product made by L.Gore and Associates), Zitex (made by Norton), pore chlorofluocarbon (made 
by Sumitomo Electric Industries), etc. In addition, US 3268872 (examples 3 and 4), US 3260413 
(examples 3 and 4), There are fine porous membrane of the polytetrafluoroethylene of a 
statement, fine porous membrane of a polyvinylidenefluoride given in US 3649505, etc. in JP,53- 
92195,A (US 4201548) etc. 

[0011]In creation of the fine porous membrane of these fluorine content polymer, one sort or 
two sorts or more of fluorine content polymer may be mixed, and it mixes with one sort or two 
sorts or more of polymers and textiles which do not contain fluorine, and it is what produced the 
film and JWeftsMcsic is also good. 

[0012]There are a film etc. which were laminated as a structure in other membrane structure 
things, such as the non-laminating type of what is not extended, the thing which carried out 1 
axis extension, the thing which carried out biaxial extension, and 1 lamination and the lamination 
type of two-layer composition, for example, textiles etc. 

[0013]As for the fine porous membrane of fibril structure, uniaxial stretching, or the non- 
laminating type that carried out biaxial stretching, the short fine porous membrane of filtration 
length whose voidage is large is made by extension.In fine porous membrane with short filtration 
length, since the time which clogging by the physical component (mainly red corpuscles) in blood 
does not produce easily, and separation of a corpuscle and plasma takes is short, there Is the 
feature that quantitative-analysis accuracy becomes high. 

[0014]The fine porous membrane of fluorine content polymer carries out hydrophilization of the 
surface of fine porous membrane by performing physical activation (preferably glow discharge 
processing or corona discharge treatment) given in JP,57-66359,A (US 4783315) to at least one 
side of a fine porous membrane layer. The adhesive strength of the adhesives used for partial 
adhesion with the adjoining fine porous membrane can be strengthened. 

[0015]It is a well-known fact for an aqueous liquid sample to be crawled, and not to spread and 
permeate the surface or the inside of membranous, even if surface tension is low and it is going 
to use the fine porous membrane of fluorine content polymer as a corpuscle filter layer of a dry 
analysis element as it is. As a means which gives hydrophilic nature to the fine porous membrane 
of fluorine content polymer as the 1st means, and improves hydrophilic nature in this invention. 
By impregnating the fine porous membrane of fluorine content polymer with the surface-active 
agent of sufficient quantity to carry out hydrophilization of the outer surface of the fine porous 
membrane of fluorine content polymer, and the surface of an internal opening substantially, the 
problem that the aforementioned aqueous liquid sample was crawled was solved. 
[001 6]In order to give diffusion, osmosis, and sufficient hydrophilic nature to be transported to 
the surface and the inside of membranous at the fine porous membrane of fluorine content 
polymer, without crawling an aqueous liquid sample. Generally, it is required in about 0.01% of the 
volume of voids of the fine porous membrane of fluorine content polymer to cover the surfece of 
the opening of fine porous membrane with 0.1 to 1% of surface-active agent still more preferably 
about 5.0% from about 0.1% preferably about 10%. For example, as for the quantity of the 
surface-active agent impregnated, when it is the fine porous membrane of 50-micrometer^hick 
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fluorine content polymer, it is preferred that it is generally the range of 2.5g[/m ] ^^^^ 0.05g/m 
As a method of impregnating the fine porous membrane of fluorine content polymer with a 
surface-active agent, the low-boiling-point (the range of about 1 20 ** is preferred from about 
50 ^ of boiling points) organic solvent (an example.) of a surface-active agent After immersing 
the fine porous membrane of fluorine content polymer in alcohol, ester and a ketone solution 
and fully spreading a solution over the internal gap of fine porous membrane substantially, the 
method of pulling up fine porous membrane from a solution calmly, sending a wind (warm air is 
preferred), and drying is common. 

[001 7]As a surface-active agent used for hydrophilic natureHzed processing In the fine porous 
membrane of fluorine content polymer, any surface-active agent of nonionic (nonionicity), 
negative ion nature (anionic), positive ion nature (cationicity), and both sexes can be used. 
[0018]Among these surface-active agents, since the operation for which a nonionic surface- 
active agent hemolyzes red corpuscles is comparatively low. in the multilayer analyzing element 
for making whole blood into a sample, it is advantageous. As a nonionic surface-active agent, 
alkyi phenoxy PORIETOKISHI ethanol. There are alkyi polyether alcohol, polyethylene-glycol 
monoester, polyethylene-glycol diester. a higher alcohol ethylene oxide addition (condensate), a 
multivalent alcohol ester ethylene oxide addition (condensate), higher-fatty-acid alkanol amide, 
etc. 

[0019]As an example of a nonionic surface-active agent, some are following. As alkyi phenoxy 
PORIETOKISHI ethanol. it is ISOOKUCHIRUFENOKISHI PORIETOKISHIETANORU. : (Triton X- 
1 00: oxyethylene unit an average of nine to 1 0 content) 
(Triton X-45: Oxyethylene unit an average of 5 content) 

Nonylphenoxy PORIETOKISHI ethanol : (IGEPAL CO-630: oxyethylene unit an average of 9 
content) 

(IGEPAL 00-71 0: Oxyethylene unit an average often to 11 content) (LENEX698: oxyethylene 
unit an average of 9 content) 

As alkyi polyether alcohol, it is higher alcohol. Polyoxyethylene ether : (Triton X-67:CA Registry 
No.59030-15-8) 

[0020]Hydrophilization of the fine porous membrane of fluorine content polymer may. be carried 
out by providing one sort or two sorts or more of water soluble polymers made insoluble in water 
in the porous space. As an example of a water soluble polymer, to hydrocarbon containing 
oxygen, polyvinyl alcohol, Polyethylene oxide, a polyethylene glycol, methyl cellulose. Ethyl 
cellulose, hydroxyethyl cellulose, hydroxypropylcellulose, Polyacrylic acid, polymethacrylic acid, 
polystyrene sulfonate, etc. can be raised to the thing containing nitrogen as what has 
polyacrylamide, a polyvinyl pyrrolidone, polyvinyl amine, polyethyleneimine, and a negative charge. 
What is necessary is for heat treatment, acetalization processing, esterification treatment, the 
chemical reaction by potassium dichromate. the crosslinking reaction by an ionizing radiation, 
etc. Just to perform insolubilization. For details, it is indicated by JP,56-2094,B and JP,56- 
16187,B. 

[0021 ]The fine porous membrane of polysulfone polysulfone Dioxane, a tetrahydrofuran. It can 
manufacture by dissolving in dimethylformamide. dimethylacetamide, N-methyl-2-pyrrolidone. or 
these mixed solvents, producing a film production undiluted solution, casting on a base material 
or into a solidified solution directly, washing and drying and performing this. It is indicated by 
JP.62-27006,A for details. In addition to this, those, such as JP,56-12640.A. JP,56-86941.A. and 
JP,56- 154051. A, is also indicated, and they can also be used for the fine porous membrane of 
polysulfone. Hydrophilization can be carried out by providing the water soluble polymer which 
made contain it or made the surface-active agent insoluble in water like [ the fine porous 
membrane of polysulfone ] fluorine content polymer. 

[0022]The brush polymer membrane which consists of the cellulose ester, for example, cellulose 
acetate, indicated in JP,53-21677,B, a U.S. Pat. No. 1,421,341 item, etc.. cellulose acetate / 
butyrate. and a cellulose nitrate as other non-textiles porous membrane is preferred. Fine porous 
membrane, such as polyamide, such as 6-nylon and 6.6-nylon, polyethylene, and polypropylene, 
may be sufficient. In addition, the porous membrane in which a polymer granule child, a glass 
particle, diatomite, etc. which were indicated to JP.53-21 677,8, JP.55-90859.A. etc. have the 
intercommunicating porosity combined by hydrophilic nature or non-absorptivity polymer can 
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also be used 

[0023]Preferably, the effective aperture of non-fiber layer porous membrane is 0,5-5 
micrometers, and 0.3-10 micrometers of especially effective things are 1-3 micrometers. The 
aperture measured with the bubble point method (the bubble point method) with which the 
effective aperture of non-fiber layer porous membrane was based on ASTM F316-70 at this 
invention shows. When non-fiber layer porous membrane is a membrane filter which comprises 
what is called brush polymer made by the phase separation method, the fluid transit route of a 
thickness direction. Usually it is the narrowest at the free surface side in the case of 
membranous manufacture (namely, glossy surface), and when the section of a fluid transit route 
is approximated to a circle, the aperture is the smallest near the free surface. The minimum 
aperture about the thickness direction in the transit route of capacity has distribution about the 
plane direction of a filter further, and the maximum determines the filtration efficiency to 
particles. Usually, it is measured with a bubble point method. 

[0024]As stated above, in the membrane filter which comprises what is called brush polymer 
made by the phase separation method, the fluid transit route of the thickness direction is the 
narrowest at the free surface side in the case of membranous manufacture (namely, glossy 
surface). When using this kind of film as non-fiber layer porous membrane of the analyzing 
element of this invention, it is preferred to make an outlet side into the glossy surfiace of a 
membrane filter. 

[0025]As a material which constitutes a fiber porous layer, a filter paper, a nonwoven fabric, 
textile cloth (for example, plain weave cloth), knitting cloth (for example, tricot editing, etc. can 
be used. Textiles, knitting, etc. are [ among these ] preferred. Textiles may carry out glow 
discharge processing which was indicated to JP.57-66359.A. 

[0026] Desirable fine porous membrane is polysulfone membrane, an acetic acid cellulose film, 
etc., and especially a desirable thing is polysulfone membrane. The most desirable blood filtration 
material is the layered product which laminated glass fiber filter paper, a cellulose filter paper, 
and polysulfone membrane in this order from the blood supply side. 

[0027]ln accordance with the method indicated by JP,62-138756.A - the No. 8 gazette. JP,2- 
105043,A. JP,3-16651.A, etc.. the charge of a filter medium used by this invention can paste up 
each class with the adhesives arranged selectively, and can be unified. 
[0028]In the charge of a filter medium of this invention, the trap of the corpuscle is not 
necessarily carried out only on the surface, It is understood as the thing which entwines in 
opening structure gradually with a big corpuscle component and a corpuscle component small in 
behind in the beginning, and stops and removes the corpuscle covering the overall length to the 
thickness direction and to depend on what is called a volumetric filtration operation as the 
thickness direction of glass fiber filter paper is permeated. 

[0029]The quantity of the whole blood which can be filtered with this method is greatly 
influenced by the space volume which exists in glass fiber filter paper, and the volume of the 
corpuscle in whole blood, the density of glass fiber filter paper — it is high (the diameter of a 
particle holding hole is small) — since the trap of the red corpuscles is carried out near the 
surface of glass fiber filter paper, the space in glass fiber filter paper will be in a state of 
obstruction in a very shallow field from the surface in many cases. Therefore, filtration beyond it 
does not progress but the plasma volume which is filtered and can be collected as a result also 
decreases. Under the present circumstances, if it tries to increase recovery plasma volume and 
pressurizes on still stronger conditions, destruction of a corpuscle, i.e.. hemolysis, will break out 
That is. it becomes a process near surface filtration and the space volume utilization efficiency 
of a filter paper is low. 

[0030]On the other hand, since the space of a corpuscle which permeates to the depths (field 
near an exit) of a filter paper, and can pass plasma will increase if density of glass fiber filter 
paper is made low. the space volume of the whole filter paper is used effectively, and the 
quantity of the plasma collected also increases. 

[0031] As an index corresponding to space volume or plasma filtration quantity, water penetration 
speed is effective. Water penetration speed expresses with speed the filtration quantity per unit 
area when sealing maintenance of the glass fiber filter paper of a definite area is carried out. a 
constant rate of water is added into the filtration unit extracted as an entrance and an exit are 
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connectable with a tube and it pressurized or decompresses by a constant pressure, and has 
units, such as ml/sec. 

[0032]As an example, glass fiber filter paper 20 mm in diameter is set into a filtration unit, A 
100-ml glass syringe is built on it, gravity flow of 60 ml of the water is put in and carried out, it is 
considered as the amount of water penetration with the quantity of the water which passed in 
the glass filter paper in after-start 10 seconds, and 30 seconds for 40 seconds, and the water 
penetration speed per unit area is computed after this. 

[0033]Water penetration speed is about 1.0-1.3ml/sec, and that it is suitable for especially 
filtration of plasma has Watt Mann GF/D, Toyo Roshi GA-1 00, and the GA-200 grade, for 
example. Re dispersion of the commercial glass fiber filter paper can be carried out in hot water, 
re-*paper making can be carried out on a nylon net, a low density filter paper (density 0.03 
[ about ]) can also be produced, and this shows the good plasma filtration characteristic. 
[0034]The optimal charge of a filter medium and filtration conditions can be set up with the 
plasma volume and the quantity of the blood which can be supplied which should be collected. 
For example, a good result will be obtained to separate the plasma about 100-500microl, if the 

thickness of glass fiber filter paper shall be 2-3 mm and area is made into a 1-5 cm^ grade. 
[0035]An electrode holder is produced in the mode divided into the main part which 
accommodates the member which regulates a blood filtration material and outflow area, and the 
lid. At least one opening is provided in all, and one side is used as a blood supply mouth as an 
outlet of the plasma with which another side was filtered as a pressurization port by the case, 
and was further filtered by the case as a suction opening, or a blood serum. The outlet of the 
filtered plasma or a blood serum can also be provided independently. If a lid is attached to the 
above-mentioned main part, except for these blood supply mouths and suction openings, as for 
the filtration unit which becomes this invention, the whole will become airtight structure. 
Although the content volume of an electrode holder changes with blood volume which it is going 
to filter, it is about 0.5-2 ml preferably 0.1-5 ml usually. It is preferred to form rooms, such as 
funnel shape, in the side used as the outlet of the fine porous membrane side of the blood 
filtration material in which the electrode holder was accommodated, i.e., plasma, or a blood 
serum, in order to collect efficiently the plasma etc. which were filtered. The material of an 
electrode holder has a preferred plastic. For example, transparent or opaque resin, such as 
methacrylic acid ester, polyethylene, polypropylene, polyester, nylon, and polycarbonate, is used. 
[0036]The means of attachment of the above-mentioned main part and a lid are good by any 
means, such as junction, weld, etc. which used adhesives. Under the present circumstances, 
which periphery of the above-mentioned main part and a lid may be located inside, or may be in 
a comparison state. The above-mentioned main part and a lid can also be made into the 
structure which can perform assembly decomposition by the means like a screw. 
[0037]Although there is no restriction in particular in the shape of the charge of a plasma filter 
medium, it is desirable to suppose that it is circular so that easily [ manufacture ]. Under the 
present circumstances, a diameter of circle can a little be enlarged from the inside diameter of a 
holder body, and it can prevent plasma leaking from the side of the charge of a filter medium. 
[0038]An outflow area regulating member is formed with fluid impermeable material, and has an 
opening narrower than the area of base (area of the field by the side of fine porous membrane) 
of a blood filtration material. This outflow area regulating member is arranged at the filtrate 
outlet side, i.e., fine porous membrane, side of a blood filtration material, prevents the outflow of 
filtrate, and it regulates a flow so that flitrate may flow out of that opening, an effective area 
product — a blood filtration material area of base — it is preferably [ about 30 to 50% of ] 
suitable about 20 to 80%. Various commercial adhesive tape, a plastic film, a thin plastic sheet 
etc. may be sufficient as an outflow area regulating member, and adhesives etc. can be applied 
to the blood filtration material side. 

[0039]As the directions for the hemofiltration unit of this invention, blood is supplied to the 
opening by the side of the glass fiber filter paper of this unit, and the plasma or the blood serum 
which is filtrate is extracted from the opening of an opposite hand, the amount of supply of blood 
— the volume of a blood filtration material — about 2 to 4 times is preferably suitable about 1 .2 
to 5 times. It is good to perform application of pressure from the blood supply mouth side, or 
decompression from an opposite hand when filtering, and to promote filtration. Each of these 
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and decompressing means has a simple method of using a syringe. The distance to which the 
piston of a syringe is moved is good to make it the mobile product of a piston be about 2 to 5 

times of the volume of the charge of a filter medium, movement speed — like per [ 1 cm^ / 1 ] - 
500 ml/min a degree — about 5 to 30 seconds is still more preferably suitable for transit time at 
about 20-100 ml/min about 3 to 50 seconds preferably about 1 to 100 seconds. The filtration 
unit after use is usually considered as throwing away. 

[0040]Although analysis is conducted in accordance with a conventional method as for the 
plasma and the blood serum which were obtained by filtration, the filtration unit of this invention 
is effective when analyzing two or more items especially using a dry analysis element. 
[0041] 
[Example] 

The filtration unit shown in the fabrication drawing 1 of an example 1 ** filtration unit was 
produced. This filtration unit 1 consists of the filter holder 2 and the syringe 3. The filter holder 2 
is carrying out with an outer diameter [ 20-mm inside diameter of 25 mm ] short cylindrical 
shape, and comprises the lid 5 screwed on the main part 4 of a filter holder which stores a filter, 
and this main part 4. The flight channel which the lower end is opened wide, the filter seat part 6 
is formed inside, and the main part 4 of a filter holder makes screw the lid 5 on the lower part of 
a peripheral face is minced. On the other hand, the upper surface is stopped and formed 
protruding of the blood admission port 7 is carried out in the center. The flight channel of the 
main part 4 and the flight channel to screw are minced by the upper part of the inner skin of the 
lid 5. As for the bottom of the lid 5, **** formation of the suction opening 9 which the center 
section bulges caudad and inserts 1 ZURU 8 of the syringe 3 in the lower end is carried out. 
[0042]The above-mentioned filter holder was inverted, and two sheets of glass fiber filter paper 
10 (Watt Mann GF/D) pierced to a disk 20.1 mm in diameter was piled up there, and was set to 

it. This filter paper was basis weight 1 22.4g/m^, 1 .3-mm [ in thickness ], and density 0.094g/cm^. 
The 1~mm-thick cellulose filter paper 1 1 (Cytosep Cytosep and 20.1 mm in diameter) was fixed 
with the double^sided tape 12 with a diameter of 20.1 mm which has a hole 13 mm in diameter 
on it. 2 micrometers in the aperture and the 0.15-mm-thick polysulfone porous membrane 1 1 
(Fuji Photo Film PS and 20.1 mm in diameter) were piled up on it, and also the adhesion vinyl 
tape 14 with a diameter of 20.1 mm which has a hole 8 mm in diameter at the center was stuck 
by pressure on it. 

[0043]^ 5 ml of heparinize whole blood was collected blood from the blood collecting boy 
healthy person. It was 44% when the hematocrit was measured. 

[0044]** Preparation lithium sulfate 1 monohydrate (Li2S04-H20) of the hematocrit fall reagent 

(HL reagent) solution was dissolved with weighing and distilled water, and concentration prepared 
the solution which is 2M. 

[0045]** HL reagent solution 30mul prepared by ** to the sample tube with a preparation 
capacity of 2 ml of HL reagent addition whole blood was scaled, and 1.5 ml of heparin whole 
blood was added to this, and it mixed to it. It was 30% when the hematocrit was measured. 
[0046]** The whole blood prepared by plasma filtration ** was connected to the filtration unit 
manufactured by **, and it drew in for 20 seconds with the suction speed of about 
600microl/min. Filtering separation of the plasma was carried out on polysulfone membrane. 
[0047]** The plasma in which recovery filtering separation of the separated plasma was carried 
out was attracted and scaled by the micropipette. The separate recovery of the plasma of about 
395microl was able to be carried out. Hemolysis was not accepted at all. 

[0048]Since the volume of the used glass fiber filter paper is 628mm'^, its 1/2 are 314mm^ 
(=314microl). According to this invention method, it was confirmed that the separate recovery of 
the 1/2 or more plasma of the volume of glass fiber filter paper can be carried out easily and 
certainly. 

[0049]It collected blood from the example 2 healthy woman, and 20 ml of heparinize whole blood 
was obtained. It was 41% when Hot of this thing was measured. One of them was centrifijged, 
plasma was sampled and whole blood with a high Hct value was prepared. Only plasma was added 
to whole blood and the whole blood of low Hct was prepared. Five kinds (No.1-No.5) of samples 
from which Hct differs in all were prepared. About the sample of No.1 - No.5, SOmicrol addition 
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per ml of whole blood of LJ2S0^ of 2M was done. Filtration under reduced pressure was carried 

out using the same filtration unit as Example 1. However, whole blood was introduced from the 
upper part and a 5-ml glass syringe was set to the lower suction opening, and with the 
displacement of SOOmicrol, it applied for 30 seconds and drew in. The volume of glass fiber filter 

paper was 1 85mm^ (=1 SSmicrol). 

:0050] 

[Table 1] 



H c t i%) 


2 0 


4 1 


4 8 


5 9 


6 8 






5 4 0 


4 1 0 


3 2 5 


2 1 5 


I 8 0 




2 0 0 


1 3 0 


8 0 


3 5 


1 0 



[0051] 

[Effect of the Invention]This invention can perform plasma skimming from whole blood efficiently. 



[Translation done.] 
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